Objective: To compare the haemodynamic effect of thiopental/fentanyl with etomidate/fentanyl during anaesthetic induction in patients with coronary artery disease with poor left ventricular function (ejection fraction < 45% 
after intubations. The reduction of mean arterial pressure was greater in patients who received thiopental/fentanyl induction (maximal decrease 32%) in comparison to etomidate/fentanyl induction (maximal decrease12%) [P<0.05 which is statistically significant]. The changes of heart rate were insignificant between the groups (reduction of heart rate 8% versus 7%). Conclusion: Etomidate/ fentanyl induction reduces less blood pressure in comparison to thiopental/fentanyl induction in patients of poor left ventricular function but changes of heart rate were insignificant in between the groups. 
Introduction:
The deleterious effects of anaesthetic agents on patients who are suffering from coronary artery disease with poor left ventricular function are well known. There is lack of literature regarding the comparison between thiopental/fentanyl and etomidate/fentanyl induction in left ventricular dysfunction patients. Anaesthetic induction techniques for cardiovascular surgery are based on considering haemodynamic stability, effect on myocardial oxygen supply and demand 1, 2 . Patients with coronary artery disease (CAD) and poor left ventricular function represent a high risk group. Various authors have concerns regarding induction of anaesthesia with agents such as etomidate, thiopentone, propofol and ketamine 3, 4, 5 . Etomidate is advocated in patients with compromised cardiopulmonary function, because of its minimal cardio respiratory depressant effects and lack of histamine release. Various studies have shown the stable cardiovascular profile of etomidate while others have shown stable haemodynamic of midazolam, thiopentone and propofol in patients of good ventricular function 6, 7, 8, 9 . But here we compare thiopentone/fentanyl with etomidate/fentanyl induction in poor left ventricular function patients.
.
Materials & Methods:
Written informed consent was taken from the patients. Twenty patients with coronary artery disease with ejection fraction >45% in each group were randomly allocated. GroupA -thiopentone / fentanyl and in Group B -etomidate / fentanyl. Patients with arrhythmia, IABP, emergency surgery, valvular heart disease, congestive heart failure and patient on mechanical ventilation, were excluded from this study. Induction was done by thiopentone 5mg/kg in Group -A and etomidate 0.2mg/ kg in Group -B. All preoperative cardiac medications were continued till the morning of the surgery. All the patients received oral midazolam 7.5 mg at night before surgery and one hour before induction of anaesthesia. In the operation theatre initial monitoring included five lead electrocardiogram, noninvasive blood pressure monitoring, and pulse oximetry. Then under local anaesthesia a 20G arterial line was placed in right radial artery and a tri -channel central venous catheter was placed in right internal jugular vein.
Intravenous fentanyl 5 µgm /kg were administered over one minute to all patients. After one minute, the baseline heart rate, systolic blood pressure, diastolic blood pressure and mean blood pressure were recorded during the study period in all the patients. Subsequently Group-A patient was induced in with thiopentone 5 mg/ kg and in Group B with etomidate 0.2 mg/kg. The induction agent was administered in small doses over one minute. After loss of eyelash reflex and loss of response to vocal command, pancuronium 0.1 mg/kg was administered. Tracheal intubations were done three minutes after induction. Initially the patients were ventilated manually by mask with 100% oxygen then mechanical ventilation was administered after intubations and was maintained with 50% oxygen air mixture. Haemodynamic data was recorded one minute intervals starting from induction till five minutes.
Result:
The demographic characteristics were similar in between the two groups with regard to ejection fraction, preoperative medication, prevalence of diabetes mellitus and hypertension. All patients have moderate left ventricular dysfunction with ejection fraction ranging between 25 to 45% ( 
Discussion:
During coronary artery bypass grafting, induction of general anaesthesia is a critical period in patients with poor left ventricular function. A wide variety of anaesthetic drugs eg. thiopentone, etomidate, midazolam and propofol are available for induction of general anaesthesia. Concurrent opioid use (fentanyl 5 µgm/ kg) has been shown to produce minimal cardiovascular changes 3 . Decrease mean arterial pressure in patients of poor ventricular function after induction of anaesthesia is probably due to depression of sympathetic activity. As an induction agent etomidate has minimum cardiac depression and histamine release effect in comparison to thiopentone 9 .
The new emulsion preparation of etomidate has decreased the incidence of some adverse effects eg. thrombophlebitis and myoclonus. There is transient decrease of serum cortisol level after a single induction etomidate 10 . Laboratory studies indicate that etomidate is 25 times more potent and has a therapeutic index six times greater than sodium thiopental. Etomidate is an anaesthetic induction agent in patients with significant cardiovascular disease (11) . Jellish WS and collegues compared etomidate versus thiopental sodium as induction agent on 66 ASA physical status II and III inpatients undergoing neurosurgical procedures. In there study they found etomidate based induction can provide better hemodynamics than thiopental sodium based anaesthetic induction 12. Reiz et al. studied the effects of thiopentone on the cardiac performance of eight patients with stable CAD and normal ventricular function (7) . Thiopentone in a dose of 6 mg/kg (given over two minutes) decreased arterial blood pressure (27%), while the heart rate increased (10%). With these hemodynamic changes they also demonstrated a decrease in myocardial oxygen consumption (MVO 2 fell 39%), which was beneficial to the patients. Their patients were not premedicated and none of them received concurrent opioids, which could have accounted for the slightly greater decrease in heart rate from our thiopentone group. Concerns regarding the use of thiopentone in CAD patients originated from studies that had shown increase in heart rate and increase in myocardial oxygen uptake with thiopentone 13 . Reiz et al., however, postulated that this hemodynamic effect was probably related to a different administration technique i e thiopentone 4 mg/kg was administered over 30 seconds. In our study the reduction of mean arterial pressure was greater (maximal decrease 32%) in Group A (thiopental / fentanyl induction) in comparison to Group B (etomidate / fentanyl induction) which is statistically significant [P<0.05]. The changes of heart rate were insignificant in between the groups (reduction of heart rate 8% versus 7%).
Lischke et al. evaluated the ST segment changes after induction with etomidate, propofol, and midazolam in 60 patients undergoing CABG 14 . Four patients in the propofol group had ST changes prior to induction and these changes disappeared in two patients after induction. In the etomidate group also there were three patients with prior ST changes that remained unchanged, but one other patient developed ST segment deviation after induction. They explained that propofol, while reducing coronary perfusion, also decreased myocardial oxygen consumption. There were no visible ST segment changes in any of our patients and we did not do a formal analysis of ST segment changes in the four different groups.
Tarnow et al. studied in patient with severe ischemic heart disease, etomidate produced only small cardiovascular effect which is support merely to reflect physiological change from the walking to the sleeping state. They also demonstrated that addition of fentanyl results in small decrease in heart rate and a moderate fall in cardiac index 15 . No changes in cardiovascular dynamics occurred in association with laryngoscopy and endotracheal intubations, which is known frequently to stimulate the prime determinants of myocardial oxygen demand by reflex sympathetic discharge. The lack of cardiovascular changes during laryngoscopy and intubation is supposed to be due mainly to the relatively large doses of fentanyl. Their study also suggests the cardiovascular effects of etomidate and thiopentone were very similar, except for the small increase in heart rate which occurred with thiopentone. This finding also agrees with that of Broadley and Tailor 16 who also found no major cardiovascular effects during induction 2.5 mg/Kg in patient undergoing cardiac surgery. We could not confirm the results of Sonnatag, et al 13 who described marked increase in heart rate after thiopentone 4.0 mg/ kg which were associated with highly significant decrease in stroke volume and a 55 percent of myocardial oxygen consumption in healthy volunteer. These differences are supposed to be due to the fact that the majority of our patient were pretreated with â -receptor blocking agents and that all were premedicated.
In conclusion etomidate/fentanyl induction reduces less blood pressure in comparison to thiopental/fentanyl induction in patients with poor left ventricular function but changes of heart rate were in significant in between the groups. Further study is needed to establish the role of thiopentone & etomidate with fentanyl on haemodynamic response in patient under going CABG of poor left ventricular function.
